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Standard models of international trade devote lattention to firms. Yet of
the 5.5 million firms operating in the United State 2000, just 4 percent engaged in
exporting, and the top 10 percent of these exppfirms accounted for 96 percent of
U.S. exports. Since the mid 1990s, a large numbempirical studies have provided
a wealth of information about the important rolettirms play in mediating
countries’ imports and exports. This research, dasemicro datasets that track
countries’ production and trade at the firm lei®@monstrates that trading firms differ
substantially from firms that solely serve the detitemarket. Across a wide range of
countries and industries, exporters have been showa larger, more productive,
more skill- and capital-intensive, and to pay higivages than non-trading firms.
Furthermore, these differences exist even befguernting begins.

Theex ante “superiority” of exporters suggests self-selectiexporters are
more productive, not as a result of exporting,l®dgause only the most productive
firms are able to overcome the costs of enterippexmarkets. It is precisely this sort
of microeconomic heterogeneity that grants firnesabhility to influence
macroeconomic outcomes. When trade policy barfadrsr transportation costs
decline, high-productivity exporting firms survieed grow while lower-productivity
non-exporting firms are more likely to fail. Thisallocation of economic activity
across firms raises aggregate productivity andigesva new source of welfare gains
from trade.

Confronting the challenges posed by the analysimiofo data has shifted the
focus of the international trade field from couetriand industries towards firms and
products. We highlight these challenges with aidetanalysis of how trading firms
differ from non-trading firms in the United Stat&8e show how these differences
serve as the foundation of a series of recent tgd@eous-firm models that offer new
insights into the causes and consequences of atienal trade. We then introduce a
new set of stylized facts that emerge from analysigcently available U.S. customs
data. These transaction-level trade data traakf élie products imported and
exported by the U.S. firms to all of its tradingtpars from 1992 to 2000. They show
that the extensive margins of trade — that isnthmber of products firms trade as
well as the number of countries they trade witle-central to understanding the
well-known role of distance in dampening aggregesde flows. We conclude with
suggestions for further theoretical and empirieskarch.

Empirical Challengesto Old and New Trade Theory

Traditional (or “old”) theories of internationakiie explain the flow of goods
between countries in terms of comparative advantdifferences in opportunity costs
of production). Comparative advantage can arisaumee of productivity differences
(“Ricardian” comparative advantage) or becauseadrabination of cross-industry
differences in factor intensity and cross-couniffedences in factor abundance
(“Heckscher-Ohlin” comparative advantage). Ineitbase, the emphasis is on
“inter-industry trade”: that is, countries will eagi in one set of industries and import
in another.

2 A large literature documenting these findings éa&rged, beginning with Bernard and Jensen
(1995).



A large share of international trade, however, $gkace between relatively
similar trading partners, apparently within indiegr(Grubel and Lloyd, 1975).
Germany and the United States, for example, exeéhangpmobiles. This fact and
others led to the creation of “new” trade modelPayl Krugman, Elhanan Helpman
and William Ethier. In these models, a combinatideconomies of scale and
consumer preferences for variety lead otherwisetid& firms to “specialize” in
distinct horizontal varieties, spurring two-way‘ottra-industry” trade between
countries. In contrast to old trade theories, wileeewelfare gains from trade arise
from the differences in opportunity costs of pratitutacross industries and
countries, “new” trade theories have welfare gaicrsruing from the wider set of
varieties that trade makes available to consumers.

In a seminal contribution, Helpman and Krugman g)98tegrated old and
new trade theory by embedding horizontal produiééintiation and increasing
returns to scale in a model featuring endowmenedasmparative advantage. This
“integrated” framework soon became a standard pgwatbr analysis in the field.
When modified to allow for technology differencéagstor price inequality and trade
costs, this integrated framework provides a redsigrsaiccessful explanation of
aggregate international trade patterns, as Hel®89) discusses in this journal.

Both old and new trade theory typically assumepagsentative firm, at least
within each industry. This assumption facilitates general equilibrium analysis that
is core to international trade, but it is incoresigtwith the substantial variation in
productivity, capital intensity and skill intensitypserved across firms within
narrowly defined industries.

Of course, the mere existence of heterogeneitptisi@cessarily a problem for
theories of international trade. The assumptioa #presentative firm could be a
convenient, if not perfectly realistic, simplifiocah. However, as we will show, the
interaction of firm characteristics and the exmwréntation of the firm introduces a
channel for international trade to influence aggtegroductivity.

Firm Exporting is Relatively Rare

Exporting is a relatively rare firm activity. Ofél5.5 million firms operating
in the United States in 2000, just 4 percent endagexporting. Even within the
smaller set of U.S. firms active in industries mpredisposed to exporting — like
those in the manufacturing, mining or agricultws@ttors that produce tradable goods
—only 15 percent were exporters.

Table 1 illustrates this point more broadly withalacom the 2002 U.S.
Census of Manufactures. The second column of thle summarizes the distribution
of manufacturing firms across three-digit NAICS ustties, while the third column
reports the share of firms in each industry thaioe These columns reveal that the
overall share of U.S. manufacturing firms that exjorelatively small, at 18
percent: However, the share of firms that export withinteawustry category ranges
rather widely. Thirty-eight percent of Computer d&fldctronic Products firms export,
for example, while the share among Apparel firmsis$ 8 percent.

3 Micro datasets vary in terms of the amount ofimfation available on firms and plants within firms.
Unless otherwise noted, our discussion and empaitaysis focuses on firms as the relevant unit of
analysis. Only recently have researchers begurami@e how production within firms is allocated
across plants and how this is influenced by intéonal trade, Bernard and Jensen (2007).

* Similar results are observed at the plant-levet Sppendix Table Al. In the period since the early
1970s, there is a rise in the percentage of finnasants that export, consistent with the mukilat
and regional trade liberalization that has occurred



The fourth column of Table 1 shows that exporting$ ship a relatively
small share of their total shipments abroad. Hexg, substantial variation exists
across industries, ranging from a high of 21 pergse@omputers to a low of 7
percent in Beverages. Across all firms, the stafelipercent.

The information in Table 1 is consistent with ofttlanew trade theories in
some ways, but not in others. For example, expprimore likely and export
intensity is higher in more skill-intensive sectbke Computers than in more labor-
intensive sectors like Apparel. This aspect ofdh&@ accords with endowment-driven
old trade theory: that is, a relatively skill-aband country like the United States
should be relatively more likely to export in skiltensive industries in which it
possesses comparative advantage. However, whileaold theory can explain why a
country is a net importer in one set of industard a net exporter in another set, it
cannot explain why some firms export and otherslypece solely for the domestic
market, or how the firm-level decision to expoteiacts with comparative
advantage.

Although Table 1 shows that exporting is a rekdiirare activity, it also
shows that exporting occurs in all manufacturirduistries. This pervasiveness is
consistent with new trade theory's emphasis oretsamotivated trade, although it is
not clear in new trade models why a few firms iriratustry would export but most
would not. Similarly, the presence of exportersamparative disadvantage
industries where the United States is a net imposterall is consistent with the spirit
of Helpman and Krugman's (1985) “integrated” old aew trade framework, but
again this framework does not explain why only sdinmes export or why the
fraction of firms exporting varies with comparatizdvantage.

Exporters are Different

Firms that export look very different from non-exjgos along a number of
dimensions. We highlight these differences by répgiU.S. manufacturing
exporters’ “export premia” for 2002 in Table 2. Baow of the table summarizes the
average percent difference between exporters amexyorters for a particular firm
characteristic.

For example, the first column of the table reptrésresults of a series of
bivariate ordinary least squares regressions. €pemtlent variables are employment,
shipments, value-added per worker, and the othré&ahlas noted in the first column,
all in logs. The explanatory variable is a dummsiatale indicating whether the firm
is involved in exporting or not. Since the depernd@niable data are in logarithms,
the coefficients can be interpreted as percentalgesther words, exporting firms
have 119 percent more employment, 148 percent h&gfhpments, 26 percent higher
value-added per worker, and so%n.

The second column repeats these regressions, Wunoludes industry fixed
effects to control for differences in firm characd#@cs across industries. Because
export participation is correlated with industryachcteristics, controlling for industry
effects typically reduces these coefficients. Hogveeven controlling for this,
exporters are different from non-exporters evethénsame detailed industry.

Exporters are significantly larger than non-exptby approximately 97 percent for
employment and 108 per cent for shipments; theyrame productive by roughly 11

® Similar premia are observed at the plant levet Sgpendix Table A2.

® Since the differences between exporters and nporeexs are often large, the log approximation can
understate considerably the size of these diffa®ntaking exponents of the coefficients in Tahle 2
exporting firms have 229 percent more employment.



per cent for value-added per worker and 3 per fogriotal factor productivity; they
also pay higher wages by around 6 percent. Finedgorters are relatively more
capital- and skill- intensive than non-exportersapproximately 12 and 11 percent,
respectively. These findings are emblematic of vil&tpically found in this
literature.

The observed differences between exporters ancerporters are not driven
solely by size. When we control for firm size asasiered by log employment as well
as industry effects (column 3), the differencesveen exporters and non-exporters
within the same industry on all other economic ouates continue to be statistically
significant at the 1 per cent level.

The finding that exporters are systematically npmaguctive than non-
exporters raises the question of whether highedyctivity firms self-select into
export markets, or whether exporting causes prodtycgrowth through some form
of “learning by exporting”. Results from virtualgrery study across industries and
countries confirm that high productivity precedasrginto export markets. These
findings are suggestive of the presence of suniy eosts into export markets that
only the most productive firms find it profitable incur, as emphasized in Roberts
and Tybout (19979. Most studies also find little or no evidence mproved
productivity as a result of beginning to export; éxample, the work of Bernard and
Jensen (1999) on U.S. firms and the work of Clesid@ch and Tybout (1998) on
firms in Mexico, Colombia and Morroco find no difeatial growth in firm
productivity among exporters versus non-exportdémyvever, some recent research
on low-income countries finds productivity improvem after entry. Van
Biesebroeck (2005), for example, reports evidehaedxporting raises productivity
for sub-Saharan African manufacturing firms.

In contrast to the scarcity of studies finding ioygd firm productivity
following entry into export markets, an abundantewdence indicates that firms
entering export markets grow substantially fagtezrployment and output than non-
exporters. The combination of higher initial protivity and faster growth after
commencing exporting points to an important roletfade liberalization in
enhancing aggregate productivity through reallecaticross firms, which will be
examined further in the next section.

While much of the existing empirical literature f@scentrated on
differences in productivity and size between experand non-exporters, Table 2 also
shows that exporters and non-exporters also dispiked differences in factor
intensity. The finding that U.S. exporters are mmapital- and skill-intensive
suggests that “old” trade theory concepts of cokupar advantage may be at work
within industries. Specifically, if the intensityiti which firms use inputs reflects the
characteristics of the goods they produce, themsfivhich are more capital- and
skill-intensive are producing goods that are mamscstent with U.S. comparative
advantage (Bernard, Jensen and Schott, 2006b).

Harder to explain in terms of old trade theory @pts of comparative
advantage is the finding that exporters are alsgeroapital- and skill-intensive in
developing countries, which are likely to be abuttida unskilled labor (Alvarez and
Lopez 2005). If exporting firms in labor-abundaevdloping countries were
specializing in goods consistent with comparatideaatage, they would be labor-
intensive rather than capital- and skill-intensive.

" Recent estimates suggest that these sunk costbersigable. Das, Roberts and Tybout (2006)
estimate values of over $300,000 for Columbian rfeturing plants during 1981-91.



How Trade Liberalization Raises Industry Productivity

In old trade theory, the welfare gains from tradedue to specialization
according to comparative advantage. In new traelerth the welfare gains from trade
accrue from a combination of economies of scaleth@expansion of product
varieties available to consumers. Empirical anayserade liberalization at the firm
level, however, provide evidence for an additiss@irce of welfare gains: that is,
aggregate productivity growth driven by the cortiacand exit of low-productivity
firms and the expansion and entry into export ntarké high-productivity firms. This
reallocation of resources from low- to high-prodity establishments raises average
industry productivity. These welfare gains may kegnified if the increase in product
market competition induced by trade liberalizatieads to lower mark-ups of price
over marginal cost. In this case, the fall in maps and rise in average productivity
both contribute to lower prices and higher reabmes.

In an influential paper, Pavcnik (2002) finds thaaghly two-thirds of the 19
percent increase in aggregate productivity follay@hile's trade liberalization of the
late 1970s and early 1980s is due to the relatigedgter survival and growth of high-
productivity plants. Similar findings emerge frontaege number of studies of trade
liberalization reforms in developing countriessasveyed in Tybout (2003). The
within-industry reallocations of resources foundtbgse studies dominate the across-
industry reallocations of resources emphasizedidbyheories of comparative
advantage. Therefore, in the labor market, then@hges in employment between
industries implied by comparative advantage ardlseiative to the gross changes in
employment caused by simultaneous job creatiordasttuction within industries.

One concern is that the link from increased tradié relative expansion of
higher-productivity firms in developing-country t#s might not be driven solely by
changes in trade policy, since trade liberalizatsooften part of a broader package of
economic reforms. However, similar patterns of pigitvity gains from the
expansion of high-productivity exporting firms haween found in response to
reductions in trade barriers in both Canada (Tire#@04) and the United States
(Bernard, Jensen and Schott, 2006a).

For example, Trefler (2004) finds effects of Caaadiriff reductions on
industry productivity that are roughly twice asgaras those on plant productivity,
implying market share reallocations favouring hgyleductivity plants. The resource
reallocation effects of reductions in U.S. tradsts@re examined by Bernard, Jensen
and Schott (2006a). They consider a number of dip#rvariables including the
probability of plant death. Their key explanatoeyiable is a measure of trade costs,
including both tariff rates and shipping costshat industry level. Controlling for a
number of other plant characteristics, they firat fhlant death is more likely to occur
as trade costs fall, and that reductions in tra#schave the greatest impact on plant
death for the lowest-productivity plants.

The relationship between trade liberalization aggregate productivity
growth is not limited to the relative growth andparsion of high-productivity firms.
In Pavcnik (2002), one third of the increase inraggte productivity following the
Chilean liberalization was due to within-plant puctlvity gains, potentially from the
reallocation of resources across activities wifflants. Qualitatively similar evidence
is reported by Trefler (2004), who finds that theen@da-U.S. Free Trade Agreement
raised the labor productivity of Canadian manufentuplants by 7.4 percent or by an
annual compound growth rate of 0.93 percent.



Bernard, Jensen and Schott (2006a) also find es@sapporting a link
between falling trade costs and within-plant prathity growth in U.S. data. One of
their specifications uses plants’ total factor prociizity as the dependent variable.
The key explanatory variable is again the changésdustry trade costs described
above. In their preferred specification (columnfJable 6 of their paper), changes in
industry-level trade costs are negatively and §icamtly associated with plant-level
productivity growth, with a one standard deviatfah in trade costs (a drop of 1
percentage point) implying a productivity increa$e.3 percent.

Standard trade models emphasizing comparative tatyaand the
proliferation of product variety have little to salgout firm or aggregate productivity
growth. However, a growing body of evidence shoved trade liberalization causes
relatively faster output and employment growth aghbigh-productivity exporting
firms within an industry. A smaller body of resutisggests a less pronounced but still
important effect of trade liberalization on firmggluctivity.

Heterogeneous-Firm Trade Theories

Empirical challenges to the standard paradigm hexvéo the development of
richer theoretical models emphasizing the imporariciirm heterogeneity in
generating international trade and inducing aggeegeoductivity growttf. These
models provide natural explanations for some ofktingirical challenges noted
above, and their analysis currently occupies el@ation of international trade
research. One framework, developed by Bernard €2@03), introduces stochastic
firm productivity into the multi-country Ricardiamodel of Eaton and Kortum
(2002). A second class of models initiated by Mgl#003) introduces firm
heterogeneity into Krugman'’s (1980) model of inmdustry trade. The Melitz
framework has proved to be particularly tractalld has stimulated a great deal of
analysis into the implications of firm heterogegpédr a wide range of issues in
international trade.

In the Melitz (2003) model a competitive fringepaftential firms can enter an
industry by paying a fixed entry cost, which isreésedter sunk. Potential entrants face
uncertainty concerning their productivity in thelurstry. Once the sunk entry cost is
paid, a firm draws its productivity from a fixedstlibution. Productivity remains
fixed thereafter, but firms face a constant exogsnuobability of death. Firms
produce horizontally differentiated varieties witlihe industry under conditions of
monopolistic competition. The existence of fixedguction costs implies that firms
drawing a productivity level below some lower threlsl (the “zero-profit
productivity cutoff’) would make negative profitsthey produced, and therefore
these firms choose to exit the industry. Fixed eeable costs of exporting ensure
that, of the active firms in an industry, only teasho draw a productivity above a
higher threshold (the “export productivity cutoffihd it profitable to export in
equilibrium. There is a steady-state mass of fiaects/e in the industry, which implies
that the mass of new firms who enter and draw dyrrtivity above the zero-profit
productivity cutoff equals the mass of existingrg that die.

In this model, reductions in world-wide barrierdii@ade increase profits that
existing exporters can earn in foreign marketsraddce the export productivity
cutoff above which firms export. Labor demand witthe industry rises, due both to
expansion by existing exporters and to new firngifo@ng to export. This increase in

8 A related literature has concentrated on contrgdisues and the international boundaries of the
firm. See Helpman (2006) for a recent survey.



labor demand bids up factor prices and reduceprtiigs of non-exporters. This
reduction in profits in the domestic market indusese low-productivity firms who
were previously marginal to exit the industry. Asvtproductivity firms exit, and as
output and employment are reallocated towards higheductivity firms, average
industry productivity rises.

Heterogeneous-firm models address a number ofntipgrieal challenges
facing old and new trade theory. They capture tberaction between firm
heterogeneity and international trade, with thedpotivity advantage of exporters
explained by the self-selection of the most prodedirms into exporting. The shift
in resources from low- to high-productivity firmemerates improvements in
aggregate productivity. During this shift, expostgrow more rapidly than non-
exporters in terms of size and employment. The isddature simultaneous job
creation and job destruction within industries@s-productivity firms exit and high-
productivity firms expand. In the models of Bernatdil. (2003) and Melitz and
Ottaviano (2005), the mark-up of price over marbawest is endogenous and
decreases as import competition intensifies folfmyieductions in trade costs.

Heterogeneous firms are integrated into the stahdlade paradigm of
Helpman and Krugman (1985) in Bernard, Redding$eifibtt (2007). The resulting
framework explains why some countries export moreertain industries than in
others (endowment-driven comparative advantagey; vametheless two-way trade is
observed within industries (firm-level horizontabguct differentiation combined
with increasing returns to scale); and why, witimdustries engaged in these two
forms of trade, some firms export and others doself-selection driven by trade
costs). Consistent with the empirical findings né@d in Table 1, the fraction of
exporting firms and the share of exports in firmpgients varies systematically
across industries and countries with comparativaatdge.

Although trade liberalization in this framework unzks within-industry
reallocation and raises aggregate productivitylimdustries, productivity growth is
stronger in the comparative advantage industry.graater export opportunities in
that industry lead to a larger increase in facemdnd than in the comparative
disadvantage industry, which bids up the relativeepof the factor used intensively
in the comparative advantage industry, and so leageeater exit by low-
productivity firms than in the comparative disadcheaye industry. This differential
productivity growth across industries gives riseendogenous Ricardian differences
in average industry productivity that magnify faeatoundance-based comparative
advantage and so provide a new source of welfans l@m trade.

Trade liberalization in this framework not only geates aggregate welfare
gains but also has implications for the distribotaj income across factors. Increases
in average industry productivity arising from trddberalization drive down goods
prices and therefore raise the real income ofaldrs. If productivity increases are
strong enough, the real income of a country’'s scéactor may even rise during trade
liberalization (a contradiction of the well-knowtofper-Samuelson Theorem). More
generally, the productivity gains induced by thaaor of heterogeneous firms
dampen the decline of the real income of the sdater that occurs in more
neoclassical settings.

New Transaction-Level Data on Firmsand Trade

Recently available transaction-level trade datanieexamination of a
number of new dimensions of international tradeluiding the concentration and



scarcity of firms’ exports, the range of produdttattfirms export, and the variety of
destinations to which firms’ exports are shippechis section we analyze the
Linked-Longitudinal Firm Trade Transaction Datab@d4€TTD) that is based on data
collected by the U.S. Census Bureau and the U.Stoths Bureau. This dataset
captures all U.S. international trade transactimetsveen 1992 and 2000. For each
flow of goods across a U.S. border, this datasetrds the product classification(s) of
the shipment, the value and quantity shipped, #te df the shipment, the destination
(or source) country, the transport mode used o tsigi goods, and the identity of the
U.S. firm engaging in the trade. Bernard, Jensea,Schott (forthcoming) provide a
more detailed description of the LFTTD and its ¢nngion.

We use these data to distinguish between the ferishsive margins — that
is, the number of products that firms trade and tiember of export destinations —
and their intensive margin — that is, the valuey tinede per product per country. We
show that adjustment along the extensive marginengral to understanding the well-
known “gravity model” of international trade, whieimphasizes the role of distance
in dampening trade flows between countries. Moregaly, we find that while some
aspects of the LFTTD illuminate directions in whigtent theories of heterogeneous
firms and trade can be extended, others pose adalitchallenges that have yet to be
explored.

Trade is Concentrated

International trade is extremely concentrated acfiosis. In 2000, the top 1
percent of trading firms by value (that is, by suen of imports plus exports)
accounted for over 80 percent of the value of togale, while the top 10 percent of
trading firms accounted for over 95 percent ofvakie of total trade (Bernard,
Jensen and Schott, forthcoming; Table 3). As atmdinomparison, the employment
shares of the top 1 and 10 percent of trading finase 14 and 24 percent
respectively.

Existing theories of heterogeneous firms and tcaseexplain this high
concentration in two ways. The first possibilitytiigt an extremely unequal
distribution of productivity across firms leadsao accordingly unequal distribution
of trade. The second possibility is based on a kagly elasticity of substitution
between firm varieties, so that small differeneeprioductivity and prices lead to
large differences in sales, as low-priced variadieseasily substitutable for high-
priced varieties.

Alternative explanations for the concentrationratle involve relatively
simple extensions of existing heterogeneous firndei® First, there may be
economies of scale in overseas distribution andetizig that favor the concentration
of trade among a small number of producers. Secbtitere are sunk costs specific
to individual destinations, and if destinationsyvar terms of their profitability,
relatively more productive exporters will exportnmre destinations. This expansion
along the extensive margin of the number of detstina served leads to more
inequality in export values than if the number e$tihations per firm were constant.
Third, if there are sunk costs specific to indivaiproducts, and if products vary in
terms of their profitability for a firm, relativelgnore productive exporters will also
export a wider range of products. This expansiongbnother extensive margin of
the number of products will also magnify the inelguan export values. We present
empirical evidence below on the importance of theseextensive margin
expansions for individual firms and aggregate trade



Tradeis Even Scarcer Than Thought

Observed international trade flows are small reéato the levels predicted by
both old and new trade theory. In old trade thethrg,amount of trade predicted by
cross-country differences in factor endowmentsgeed deal greater than observed
values of trade, as Trefler (1995) points out smidmalysis of the “mystery of the
missing trade.” In standard new trade theory moddllvarieties are traded in
equilibrium, a prediction that is at odds with taege number of zero bilateral trade
flows observed in both aggregate and disaggregade tlatd. The absence of trade
flows can be explained by old trade theory in teahgrohibitive trade costs and
complete specialization. But these explanationsiatdully persuasive and do not
explain why, when positive trade occurs, some fiexigort while others do not.

The examination of firm-level data deepens the arysbf the missing trade.
The average share of exports in firm output is Wwelbw the level predicted by
standard new trade theory models. With no trades@rsd identical and homothetic
preferences, these models predict that the shaepoirts in firm output equals the
share of the rest of the world in world GDP, a eatubstantially higher than those
reported in Table 1. Similarly, the number of destion countries served by the
average exporting firm is small. Table 3 shows @#apercent of U.S. manufacturing
firms that export do so to a single destinationntouin 2000 (first column, top
panel), though these exports represent jusp&r8ent of aggregate export value (first
column, middle panel). By contrast, firms exportindive or more destinations
account for just 13.7 percent of exporters (fifthuenn, top panel), but 92.9 percent of
export value (fifth column, middle panel). In retamork, Eaton, Kortum and
Kramarz (2006) exploit variation in the number eStination countries served by
French firms to estimate destination-specific fixaedts of exporting within a
structural model of heterogeneous firms and trade

Another message from Table 3 is the importanceudfifproduct exporters in
overall U.S. exports. In 2000, 42.2 percent of §irexported a single product abroad
(first row, top panel). Here, too, however, thegposters represented a small share of
aggregate exports, just 0.4 percent (first row,dteighanel). Firms exporting five or
more products accounted for 25.9 percent of firomsI8 percent of export value
(fifth row of top and middle panels, respectively).

These results provide support for some of the egians for the
concentration of trade advanced above. They rekiaaithe very small share of firms
that dominate U.S. exports are large in part bectusy ship many products to many
destinations. Indeed, across exporting firms in®R@e find a positive and
statistically significant correlation between thember of products that firms export
and the number of countries they export to (cotimeacoefficient of 0.81, significant
at the 1 percent level).

Neither old nor new trade theory includes consiti@neof these extensive
margins of firm participation in export markets.t\éeljustment along these margins
explains much of the variation in aggregate traatéepns. Furthermore, a firm’s
decision of the number of export destinations teesand the number of products to
export is systematically correlated with the cheastics of the firm, so that firm
heterogeneity is again important for understandiggregate trade outcomes. From
Table 3, we see that firms that export to five arendestinations have employment

° As long as the demand for varieties is sufficigstrong (as with constant elasticity of substinti
preferences), all varieties are traded in new tthdery models for any finite value of trade cofisr.
empirical evidence on the large number of zerdslateral trade flows, see Schott (2004) and
Helpman, Meltiz and Rubinstein (2007).
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levels 5 times larger than firms that export tangle destination (69.2 divided by
14.2 in the third panel), have export values that3® times greater (92.9 divided by
3.3 in the second panel), and hence have exparisg&er that are arourfltimes
greater.

Multi-Product Firms and Exporting

One implication of Table 3 is that, when firms expthey typically export
multiple products. Thus, in the year 2000, firmsttéxport more than one ten-digit
Harmonized System (HS) product comprise 58 pemeexporting firms and account
for more than 99 percent of export value. Sinaa fautput equals the number of
products (the extensive margin) times average aypuproduct (the intensive
margin), the differences in size between expodasnon-exporters noted earlier can
be broken down into these two margins.

The first column of Table 4 reports the result$wad regressions using the
1997 Census of Manufactures. As in Table 2 eatlerdependent variables are listed
in the left-hand column. These variables are thabwr of five-digit SIC products
that firms produced and total firm shipments diddsy the number of products
produced. The explanatory variable is a dummy bégiandicating whether the firm
is an exporter. Since the dependent variables aesuned in logs, the coefficient on
the explanatory variable can be interpreted as@ptage difference between
exporter and non-exporters. Thus, manufacturimydithat export in 1997 produce 23
percent more five-digit SIC products and ship 18Bcpnt more per product.

The second column of Table 4 adds industry fixéeot$ to the explanatory
variables. Manufacturing firms that export now prod an average of 27 percent
more products than non-exporters in the same ingushile their average shipments
per product are more than 73 percent larger.

Existing trade theories yield few clear predictibmsthe determinants of how
many products a firm will produce and export. lanstard old trade theory models,
which are based on the assumptions of constaneeto scale and perfect
competition, firm boundaries and number of prodactsindeterminate. New trade
theories typically assume that firms produce orgyngle, horizontally differentiated
variety. Similarly, most models of heterogeneoussi and trade assume that each
firm produces a single variety.

More recently, theoretical research has begunpdoex models in which
heterogeneous firms produce multi-products. Theseals find that trade
liberalization induces endogenous changes in feaps; for example, leading firms
to drop marginal products to focus on their “copenpetencies™’

As noted earlier, empirical studies of trade lilieedion demonstrate the
importance of firm entry and exit in spurring alleeation of economic resources
across firms as trade barriers fall. However, bseaurviving firms can enter and
exit individual product markets, this focus on theation and destruction of firms
may understate the true extent of reallocatiorWwihg trade liberalization.

Evidence supporting the significance of within-fireallocation in driving
aggregate output growth is provided by Bernard diegland Schott (2006a), who
find that net product adding and dropping by sungwirms accounts for roughly
one-third of aggregate U.S. manufacturing growtiwben 1972 and 1997, a
contribution that dwarfs that of firm entry andteXiogether with the positive

19 |n a series of recent working papers, Bernardiditey and Schott (2006b), Eckel and Neary (2006)
and Nocke and Yeaple (2006) provide theoreticalyara of multiple-product trading firms.
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correlations observed between the number of predirots export, exports per
product and total exports of the firm, these fimisuggest that more attention should
be paid to the interaction of international tradd &rm scope.

Gravity Reconsidered

The “gravity equation” for bilateral trade flowsase of the most successful
empirical relationships in international economigarly research on the gravity
equation supposed that the aggregate value of freitieeen a pair of countries was
proportional to the product of their incomes aneensely related to the distance
between them. Subsequent research has considesidd aange of other variables
that may influence bilateral trade and developetterioundations. The micro-
founded formulations of the gravity equation cohti@t only for bilateral frictions
between trade partners but also multilateral tiicdiwith all trade partners.

Despite this extensive body of research, empiaoal theoretical work with a
gravity equation typically concentrates on the aggte value of trade and ignores the
roles of firms and products. In this section, we adasic gravity equation to examine
whether the effect of distance on bilateral tragerates through the extensive margin
(the number of firms and the number of productgherintensive firm (value per
product per firm).

We decompose the aggregate value of U.S. expoatpsoticular destination
into three factors: the contribution of the numbkfirms exporting to the destination;
the number of products exported to the destinatiod; the average value of exports
per product per firm. This last term, the averaglei® of exports per product per firm,
will depend on both the prices charged for the potgland the quantities shipped.
To examine whether the effect of distance on bitdtieade flows operates through
firm participation, the number of products exporvedhe average value of a product
exported by a firm, we estimate gravity equatianstiie aggregate value of exports
and each of these three components.

In gravity equations, it is typical to have datamany different pairs of
trading partners and include both exporter and it@pancome in the regression. But
since our data are for a single exporting couritry United States), exporter income
is captured in the regression constant and onlpmep income is included in the
regression. Thus, our explanatory variables inghiegressions are a constant term,
the log of the distance from the U.S. to the dasitm and the log of the importer’s
GDP, along with an error term. Our dependent végghre the log of the aggregate
value of exports and the log of each of its thremponents: the number of firms
exporting to a destination, the number of prodegtsorted to that destination, and
average exports per product per firm. Estimatidoyisrdinary least squares.

Table 5 reports the results. Since the dependenégrlanatory variables are
in logarithms, the estimated coefficients corresptanelasticities. Aggregate exports
are the dependent variable in the first column, theccoefficients confirm that that
trade is increasing in destination GDP and shaipbreasing in distance. The next
three columns provide estimates for the extengiekiatensive margins of
adjustment. Since the three remaining columns coentoi make up aggregate
exports, by the properties of ordinary least sgaiatee sums of the coefficients across
the three components equal those for the aggregate of exports.

Both the number of exporting firms and the numidemgorted products are
sharply decreasing in the distance to the destimatuntry and increasing in
importer income. In contrast, the average expdueva increasing in distance and
decreasing in importer income. The elasticitieshentwo extensive margins —
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number of firms and number of products — are lamg@bsolute value than for the
intensive margin of average export value, partidylr the coefficient on importer
income™!

This pattern of estimated coefficients contrasiskéy with the predictions of
new trade theories. In these models, consumerdbvariety implies that all varieties
are traded in equilibrium, and so as trade costease with distance, all of the
adjustment in the aggregate value of trade octuosigh the intensive margin.
Recent theories of heterogeneous firms and tradtheoother hand, do provide a
theoretical rationale for the relationship betwéen export participation and
distance: as trade costs increase with distanaeriproductivity firms no longer find
it profitable to serve export markets. These tre=also explain the relationship
between firm export participation and income: asdize of the foreign market
increases, firms of lower productivity find it pitable to incur the fixed costs of
exporting. However, as noted above, these theyieds few predictions for the
number of products exported per firm due to the @dled assumption that firms
produce only a single differentiated variety.

Our findings suggest that aggregate trade relatipesare heavily influenced
by extensive-margin adjustments both in terms efrthmber of destinations and the
number of exported products. The finding that titensive margin — the average
value of exports per product per firm — is incragsn distance and decreasing in
importer income is at first sight puzzling. Oneegtal explanation involves the idea
that costs of exporting depend on quantity or wigigther than value (for example,
the costs of exporting depend on the number ofdsottf wine rather than the quality
of their contents). In this case, increases iradist or reductions in importer income
may lead to a change in the composition of exgort&rds higher-value
commodities, for which it is profitable to incuretfixed and variable trade costs of
servicing the remote and small foreign market. difierences in value-to-weight
ratio across commodities may in turn be explaingdifferences in their quality, an
idea to which we will return below. If the changecomposition towards higher-value
commodities is sufficiently large, the average eabdi exports per product per firm
may be increasing in distance and decreasing iniitapincome'.

Importing and Exporting

The empirical literature on firms in internatioriedde has been concerned
almost exclusively with exporting, largely due itmitations in datasets based on
censuses of domestic production or manufacturirsga Aesult, the new theories of
heterogeneous firms and trade were developed taiaXpcts about firm export
behavior and yield few predictions (if any) fomfirmport behavior. In most models,
consumers purchase imports directly from foreigms$i and no intermediate inputs
exist — that is, firms themselves do not import.

With the development of transactions-level trad@daformation on direct
firm imports is now availabl& The data on firm imports display many of the same
features as those on firm exports. As summarizdabie 6, firm importing is
relatively rarer than firm exporting, though it@Maries systematically across

" Hummels and Hillberry (2005), using data on comityosshipments across localities within the
United States, also find that the extensive maagoounts for much of the impact of distance onetrad
2 These ideas relate to the so-called “Alchian-Aligpothesis” that goods exported are on average of
higher quality than those sold domestically (Hunsraid Skiba, 2004).

3 Firms may also impoindirectly by purchasing inputs that have been imported tgegitic
wholesalers. Indirect importing is not observetha LFTTD.
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industries. Looking across industries, there is@ng correlation (0.87) between
industries with high shares of importing firms &hdse with high shares of exporters.
Forty-one percent of exporting firms also imporile79 percent of importers also
export. We also find that the share of export-dintyis is positively and significantly
correlated with industry skill intensity, while tiseare of import-only firms is
negatively but not significantly correlated witldustry skill intensity.

In Table 7 we compare the characteristics of expgend importing firms.

The firm characteristics data are from the Cen$idamufactures, the identification

of exporting and importing comes from the custorostunents-based LFTTD.

Again, we do this using illustrative regressionse Variables listed on the left are the
dependent variables in these regressions. Intstechlumn, the regression includes a
dummy variable for whether the firm is an expodenot, along with variables
controlling for industry fixed effects and for siaséemployment. (Of course, the first
row omits the size of employment control variabl&he second column carries out a
parallel set of regressions, except that in thif @dummy variable for whether the
firm is an importer replaces the exporter varialblee final column instead includes a
dummy variable for firms that are both exporterd snporters.

Firms that are exporters share a variety of pastiteributes with firms that
are importers. They are both bigger, more prodacpay higher wages and are more
skill- and capital-intensive than non-exporters aad-importers. Again, these results
suggest that firm characteristics are systemayicalated to participation in
international trade, whether importing and expa@rtifReductions in trade costs are
likely to benefit the largest, most productive, nslsll and capital-intensive firms in
any given sector, both because they export andusedhey import.

One possible explanation for the presence of inmpprh all manufacturing
industries, for the correlation between importimgl @xporting, and hence for the
similarity of importer and exporter premia, is ti@ernational fragmentation of
production”, where stages of production are speeadss national boundaries. This
practice is also referred as “offshoring” or “gtigithe value-added chain.” If some
stages of production are undertaken abroad, whilers occur at home, firms will
both import and export, since components and pnadlucts are shipped between
countries. Moreover, as a firm's volume of produtincreases, the level of activity
at each stage of production rises, giving rise positive correlation between firm
imports and export¥.

In the same way that the aggregate value of expmesiestination can be
decomposed into the number of firms, the numb@reducts and average exports per
product per firm, the aggregate value of impomrsrira source can be similarly
decomposed. We assess the importance of the es¢ansirgins of the number firms
and number of products for understanding variaticeggregate imports by
estimating gravity equation regressions for aggeegaports and each of its
components, as reported in Table 8. Following #utepn established earlier in Table
5, the first column uses aggregate imports asepentdent variable, while the
explanatory variables include a constant term|ageGDP of the source country and
the log distance to the source country. The remgitiiree columns break down
aggregate imports into its three components, andeparate regressions for each.

As with exports, the aggregate value of imporgesreasing in distance and
increasing in source country income. Similarly, éxéensive margins of the number

4 For further discussion of the decision whethenffshore stages of production, see the literatare o
contracting and the boundaries of the firm revieweHelpman (2006).
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of firms and number of products again dominatebensive margin of average
value per product per firm, with the differencetgalarly apparent for source
country income. While the number of firms and thenber of products are
decreasing in distance and increasing in sourcetopincome, the average value per
product per firm is again increasing in distant®(igh the coefficient is not
statistically significant for imports) and decre®gin source country income, again
suggesting the potential importance of productiguebnsiderations. One notable
feature of the results is that the magnitude ofcthefficients on distance is quite
different for imports and exports.

Vertical Differentiation

Much of the research on new and heterogeneoustfiearies of international
trade has emphasized the horizontal differentiadiovarieties. But analysis of U.S.
imports reveals that a substantial number of impartiucts originate in countries
with very dissimilar relative endowments. This faotds for narrowly-defined
products, such as those of the ten-digit Harmon&stem (HS) classification, of
which there are roughly 10,000 categories (for gxdapmen's cotton shirts).

This fact is at first sight consistent with thead®at countries export unique
horizontal varieties. However, the data also sHwaw prices within product categories
vary substantially and systematically across coesitwith imports from capital- and
skill-abundant countries generally commanding mitigher prices than imports from
labor-abundant countries (for example, Schott, 26immels and Klenow, 2005;
Hallak, 2006; Hallak and Schott 2006). For exam§$lehott (2004) finds that across
all U.S. manufacturing imports in 1994, the mediiio of high to low unit values
was 24. This price variation suggests the impo#garfovertical differentiation, with
higher prices reflecting in part higher productigya

The relationship between export prices and expoelative endowments
echoes a key implication of old trade theory, dlbae working at a much more
disaggregate level within narrow products rathantacross broad industries. These
findings are consistent with the idea that devedopauntries use their endowment
advantage to produce high unit-value, high-quatiyeties even within narrow
product categories.

Product quality was first emphasized in internagidrade by Linder (1961),
who argued that wealthy countries have both a higiste for quality and, given their
firms’ proximity to relatively wealthy customerscamparative advantage in
producing it. Product quality is also central tedhes of product cycles following
Vernon (1966), where the most advanced productpraduced by developed
economies until they are successfully copied akentaver by developing
economies, where production costs are lower. Resapirical research using firm-
level data suggests that countries' movement thrpuoduct cycles may take place
within continuing firms. Bernard, Jensen and Sc(#Q06b), for example, find that
U.S. manufacturing plants in industries with relaly high exposure to low-wage
country imports systematically switch into indussrfacing less exposure. They also
show that plants’ survival within industries is @sigted positively with plants’
capital intensity. These results suggest that ma&hufacturing firms escape
competition with low-wage countries by upgradingitimix of products to one that is
more consistent with U.S. comparative advantage.
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Conclusonsand Future Prospects

Research in both theoretical and empirical inteomal trade increasingly
focuses on firms and products in addition to th@iditional focus on countries and
industries. This shift in emphasis is driven byeaith of evidence indicating that
firms that trade differ substantially from thosattbo not, and that these differences
have important consequences for evaluating thesdgeom trade and their distribution
across factors of production. Some of these coresags complement traditional
insights; others are new. Though the most recewmriis of international trade have
made substantial progress in explaining patternsade and productivity growth by
incorporating the behavior of heterogeneous firmsch remains unexplained.

Relatively little theoretical research examines Hiomws determine the range
of products they will export and import or the lreof countries they will export to
or import from — or how any of these margins afuenced by globalization. Yet
these margins of trade appear to be central torstadheling the role of distance in
dampening aggregate trade flows and the empinigadess of the gravity equation.
Further progress in this area is will likely requexplicit consideration of the
boundaries of the firm, including the decisionswthwehether to insource or outsource
stages of production, and whether such insouradirgutsourcing takes place within
or across national boundaries. Specialization eatlocation within the firm may turn
out to play an important role in enhancing produistiand realizing welfare gains
from trade. As the conversation between empiriodltheoretical research
progresses, our understanding of the micro-fouadatof international trade will no
doubt deepen.
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Table 1: Exporting By U.S. Manufacturing Firms, 2002
Mean Exports
Percent of  as a Percent of

Percent of Firms that Total
NAICS Industry Firms Export Shipments
311 Food Manufacturing 6.8 12 15
312 Beverage and Tobacco Product 0.7 23 7
313 Textile Mills 1.0 25 13
314 Textile Product Mills 1.9 12 12
315 Apparel Manufacturing 3.2 8 14
316 Leather and Allied Product 04 24 13
321 Wood Product Manufacturing 55 8 19
322 Paper Manufacturing 14 24 9
323 Printing and Related Support 11.9 5 14
324 Petroleum and Coal Products 04 18 12
325 Chemical Manufacturing 3.1 36 14
326 Plastics and Rubber Products 4.4 28 10
327 Nonmetallic Mineral Product 4.0 9 12
331 Primary Metal Manufacturing 15 30 10
332 Fabricated Metal Product 19.9 14 12
333 Machinery Manufacturing 9.0 33 16
334 Computer and Electronic Product 45 38 21
335 Electrical Equipment, Appliance, 1.7 38 13
336 Transportation Equipment 3.4 28 13
337 Furniture and Related Product 6.4 7 10
339 Miscellaneous Manufacturing 9.1 2 15
Aggregate Manufacturing 100 18 14

Notes: Data are from the 2002 U.S. Census of Manufactures. Column 2 summarizes the
distribution of manufacturing firms across three-digit NAICS manufacturing industries.
Column 3 reports the share of firms in each industry that export. The final column reports
mean exports as a percent of total shipments across all firms that export in the noted
industry.
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Table 2: Exporter Premia in US Manufacturing, 2002

Exporter Premia

@ 2 ©)]

Log Employment 1.19 0.97 .

Log Shipments 1.48 1.08 0.08

Log Value Added per Worker 0.26 0.11 0.10

Log TFP 0.02 0.03 0.05

Log Wage 0.17 0.06 0.06

Log Capital per Worker 0.32 0.12 0.04

Log Skill per Worker 0.19 0.11 0.19
Additional Covariates None Industry Fixed lrI]EdflfJe;Sé?s/,Flezd

Effects

Employment

Notes: Notes: Data are for 2002 and are from the U.S. Census of Manufactures. All
results are from bivariate OLS regressions of firm characteristic in first column on a
dummy variable indicating firm's export status. Columns two and three include industry
fixed effects and industry fixed effects plus log firm employment, respectively, as
additional controls. Total factor productivity (TFP) is computed as in Caves et al (1982).
Capital and skill per worker are capital stock and non-production workers per total
employment, respectively. All results are significant at the 1 percent level.
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Table3
Digribution of Exportersand Export Value by Number of Productsand Export
Destinations, 2000

Share of Exporting Firms

Number of Number of Countries

Products 1 2 3 4 5+ All
1 404 12 03 01 02| 422
2 104 47 08 03 04 ] 164
3 47 23 13 04 05 93
4 25 13 10 06 07| 62
5+ 60 30 27 23 119|259
Al 640 126 61 36 13.7] 100

Share of Export Value

Number of Number of Countries

Products 1 2 3 4 5+ All
1 0.20 0.06 0.02 0.02 007] 04
2 019 012 0.04 003 015| 05
3 0.19 0.07 005 0.03 019]| 05
4 0.12 0.08 0.08 0.04 027]| 06
5+ 263 123 1.02 089 92.2] 98.0
Al 33 15 12 10 929] 100

Share of Employment

Number of Number of Countries

Products 1 2 3 4 5+ All
1 70 00 00 00 o00]| 71
2 19 26 01 00 00| 46
3 13 10 08 00 02| 33
4 05 04 03 02 02| 16
5+ 35 26 43 41 688] 833
Al 142 67 55 43 69.2] 100

Notes: Data are from the 2000 LFTTD. Table displays
the joint distribution of U.S. manufacturing firms that
export (top panel), their export value (middle panel)
and their employment (bottom panel), according to the
number of products firms export (rows) and their
number of export destinations (columns). Products are
defined as ten-digit Harmonized System categories.
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Table4
The Intensive and Extensive Margins of Exporters, 2002

Exporter Premia

)] )

Log Number of Products 0.23 0.27

Log Mean Shipments/Product 1.25 0.73

Additional Covariates None Industry Fixed
Effects

Notes: Notes: Data are for 1997 and are from the U.S. Census of
Manufactures. All results are from bivariate OLS regressions of firm
characteristic in first column on a dummy variable indicating firm's
export status. Column two includes four-digit SIC industry fixed
effects. First dependent variable is the number of five-digit SIC
products produced by the firm in 1997. Second dependent variable is
total firm shipments divided by the number of products. All results are
significant at the 1 percent level.
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Table5: Gravity and Aggregate U.S. Exports, 2000

Number of Export Value
Total Export Number of Exported per Product per

Value Exporting Firms Products Firm

GDP,, 0.98 *** 0.71 *** 0.52 *x* -0.25 ***
0.04 0.04 0.03 0.04

Distance -1.36 *** -1.14 *** -1.06 *** 0.84 ***
0.17 0.16 0.15 0.19
Observations 175 175 175 175
R® 0.82 0.74 0.64 0.25

Notes: Data are from the 2000 LFFTD. Each column reports the results of a country-
level OLS regression of dependent variable noted at the top of each column on the
covariates noted in the first column. Results for constant are suppressed. Standard
errors are noted below each coefficient. *, ** and *** represent statistical significance
at the 10, 5 and 1 percent level, respectively. Products are defined as ten-digit
Harmonized System categories.
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Table6
Exporting and Importing by U.S. Manufacturing Firms, 1997

Percent of Percent of Percent of
Percent of All Firms that Firms that Firms that
NAICS Industry Firms Export Import Import & Export
311 Food Manufacturing 7 17 10 7
312 Beverage and Tobacco Product 1 28 19 13
313 Textile Mills 1 a7 31 24
314 Textile Product Mills 2 19 13 9
315 Apparel Manufacturing 6 16 15 9
316 Leather and Allied Product 0 43 43 30
321 Wood Product Manufacturing 5 15 5 3
322 Paper Manufacturing 1 42 18 15
323 Printing and Related Support 13 10 3 2
324 Petroleum and Coal Products 0 32 17 14
325 Chemical Manufacturing 3 56 30 26
326 Plastics and Rubber Products 5 42 20 16
327 Nonmetallic Mineral Product 4 16 11 7
331 Primary Metal Manufacturing 1 51 23 21
332 Fabricated Metal Product 20 21 8 6
333 Machinery Manufacturing 9 a7 22 19
334 Computer and Electronic Product 4 65 40 37
335 Electrical Equipment, Appliance, 2 58 35 30
336 Transportation Equipment 3 40 22 18
337 Furniture and Related Product 6 13 8 5
339 Miscellaneous Manufacturing 7 31 19 15
Aggregate Manufacturing 100 27 14 11

Notes: Data are for 1997 and are for firms that appear in both the U.S. Census of Manufacturers and the
LFTTD. Column 2 summarizes the distribution of manufacturing firms across three-digit NAICS industries.
Remaining columns report the percent of firms in each industry that export, import and do both.
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Table7: Trading Premiain U.S. Manufacturing, 1997

Exporter Exporter &
Premia Importer Premia Importer Premia

Log Employment 1.50 1.40 1.75

Log Shipments 0.29 0.26 0.31

Log Value Added per Worker 0.23 0.23 0.25

Log TFP 0.07 0.12 0.07

Log Wage 0.29 0.23 0.33

Log Capital per Worker 0.17 0.13 0.20

Log Skill per Worker 0.04 0.06 0.03

Notes: Data are for 1997 and are for firms that appear in both the U.S. Census of
Manufacturers and the LFTTD. All results are from bivariate OLS regressions of
firm characteristic in first column on dummy variable noted at the top of each
column as well as industry fixed effects and firm employment as additional
controls. Employment regressions omit firm employment as a covariate. Total
factor productivity (TFP) is computed as in Caves et al (1982). Capital and skill per
worker are capital stock and non-production workers per total employment,
respectively. All results are significant at the 1 percent level.
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Table 8: Gravity and Aggregate U.S. Imports, 2000

Number of Import Value
Total Import Number of Imported per Product per

Value Importing Firms Products Firm

GDP, 1.14 #*= 0.82 ** 0.71 *x* -0.39 ***
0.06 0.03 0.03 0.05
Distance -0.73 *** -0.43 *** -0.61 *** 0.31
0.27 0.15 0.15 0.24
Observations 175 175 175 175
R? 0.69 0.78 0.74 0.25

Notes: Data are from the 2000 LFFTD. Each column reports the results of a country-
level OLS regression of dependent variable noted at the top of each column on the
covariates noted in the first column. Results for constant are suppressed. Standard
errors are noted below each coefficient. *, ** and *** represent statistical significance
at the 10, 5 and 1 percent level, respectively. Products are defined as ten-digit
Harmonized System categories.
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Appendix Table Al: Exporting By U.S. Manufacturing Plants, 2002
Mean Exports
Percent of  as a Percent of

Percent of Plants that Total
NAICS Industry Plants Export Shipments
311 Food Manufacturing 7.5 15 15
312 Beverage and Tobacco Product 0.8 21 9
313 Textile Mills 11 27 14
314 Textile Product Mills 1.7 14 11
315 Apparel Manufacturing 2.7 8 14
316 Leather and Allied Product 0.3 24 15
321 Wood Product Manufacturing 5.2 10 17
322 Paper Manufacturing 2.1 28 9
323 Printing and Related Support 10.1 6 13
324 Petroleum and Coal Products 1.0 12 13
325 Chemical Manufacturing 45 35 16
326 Plastics and Rubber Products 5.3 30 11
327 Nonmetallic Mineral Product 5.8 9 13
331 Primary Metal Manufacturing 1.8 33 11
332 Fabricated Metal Product 17.8 16 12
333 Machinery Manufacturing 8.7 36 16
334 Computer and Electronic Product 4.6 40 23
335 Electrical Equipment, Appliance, 1.9 41 13
336 Transportation Equipment 3.8 34 14
337 Furniture and Related Product 54 8 9
339 Miscellaneous Manufacturing 7.8 19 15
Aggregate Manufacturing 100 20 15

Notes: Data are from the 2002 U.S. Census of Manufactures. Column 2 summarizes the
distribution of manufacturing plants across three-digit NAICS manufacturing industries.
Column 3 reports the share of plants in each industry that export. The final column reports
mean exports as a percent of total shipments across all plants that export in the noted
industry.
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Appendix Table A2: Plant-Level Exporter Premiain US Manufacturing, 2002
Exporter Premia

(€] 2 3

Log Employment 1.20 0.91 .

Log Shipments 1.53 1.05 0.11
Log Value Added per Worker 0.28 0.14 0.13
Log TFP 0.02 0.03 0.04
Log Wage 0.18 0.07 0.06
Log Capital per Worker 0.41 0.20 0.13
Log Skill per Worker 0.13 0.08 0.17

Industry Fixed
Effects, Log
Employment

Notes: Notes: Data are for 2002 and are from the U.S. Census of Manufactures. All

results are from bivariate OLS regressions of plant characteristic in first column on a

dummy variable indicating plant's export status. Columns two and three include industry

fixed effects and industry fixed effects plus log plant employment, respectively, as

additional controls. Total factor productivity (TFP) is computed as in Caves et al (1982).

Capital and skill per worker are capital stock and non-production workers per total

employment, respectively. All results are significant at the 1 percent level.

Industry Fixed

Additional Covariates None Effects
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